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Flowers and Insects. Til. 
CHARLES ROBERTSON. 


Nelumbo' lutea Planch.—The flowers are female in the 
first stage. On the first day the petals separate at tips, so 
that insects can enter and crawl about upon the carpophore 
and over the stigmas. At this time the anthers are indehis- 
cent and are pressed close against the sides of the carpophore, 
being held in this position by the erect petals. The claw- 
like tips of the anthers, the only parts of the stamens now 
visible, form a close circle between the petals and the edge 
of the carpophore, thus opposing insects which might attempt 
to reach the pollen. 

On the second day, when the petals begin to separate, 
insects can only reach the anthers, which are now discharg- 
ing pollen, by crawling over the stigmas. Later, when the 
petals become widely expanded and the anthers fall upon 
them, insects no longer light upon the carpophore. 

Delpino regards tlowers of this genus as specially adapted 
to beetles which he supposes visit the flowers to gnaw the 
carpophore. I[ have never seen them eating this part, nor 
are they sutliciently abundant on the flowers to be of much 
use. Moreover, they remain almost stationary and seldom 
fly from flower to flower. Delpino has classed the flowers ot 
Nv mpheacee in general as cantharophilous, it seems to me 
without enough evidence. I have found Nymphiea! and 
Nelumbo visited only for pollen and Nuphar? both for pollen 
and nectar. The principal visitors are Andrenid, especially 
species of Ilalictus, and Syrphide. 

Visitors (observed on 3 days ee e n July 26 - 
August 12): Hymenoptera—. pide : | Apis mellifica \.. 

c. p.ab.: (2) Ceratina dupla Say Q. Brn scan (3) hae 
postemon radiatus Say 2. ab.: (4) Augochlora pura Say 2, 
ab.; (5, 6) Halictus spp. 2, ab.; (7) 4Z. “égatus Say 2: (8) 
Al, Lerouxti St. Farg. 9 (= parallelus Sm.): (9) H. par- 
allelus Say 9 , ab. (= occidentalis Cr.) : (10) FF. Pilosus Sm. 2 , 
ab.; (11) &. confusus Sm. @?, ab., all c. pss (12) Prosopis 


1On the fertilization of Nelumbo see Delpino: Ulteriori osservazioni sulla dicogamia 
nel regno vegetale ; and Comes: Studii sulla impollinagione in aleune piante. 


* Bot, GAZETTE, XIV, 122-125. 
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sp. 93 (13) P. afints Sm. 2, both f. p. Scolitde: (14) My- 
zine inlerrupta Say ; (15) Scolia bicincta F . 

Diptera—Syrphide: (16) Pipiza pullchella Will. ab. ; 
(17) Chrysogaster nitida Wied. ; (18) Syrphus rebesit lL. ; (19) 
Mesograpta marginata Say: (20) Sphwerophoria cylindrica 
Say; (21) Syreta tah ns 1.., all f. p. Lphydride: (22) No- 
liphila unic olor Lw.. f. p. 

Coleoptera—( ecineyIidee 2 (23) WMeegilla maculata De G.; 
(24) /ippodamea 13-punctata lL. Cerambycide. (25) Lep- 
lura plebeja Rand. Chrysomelide: (26) Diabrotica 12-punc- 
tata F., ab., all f. p. 

Workers of Bombus separatus, B. americanorum? and B. 
scutellaris dropped into the flowers, but immediately flew 
away, as if they had failed to find what they sought. I also 
found Bombus virginicus. Agapostemon radiatus ‘and Lucilia 
cornicina dead in the flowers, where they had probably been 
enclosed by the petals and suffocated by the heavy odor.4 


Dentaria laciniata Muhl.—This tlower agrees in most re- 
spects with Cardamine pratensis, as described by Miiller. But 
the nectaries which occupy the position of the two missing sta- 
mens are of nearly or quite the same importance as those 
surrounding the bases of the two short stamens. Accord- 
ingly the saccate bases of the sepals which hold the nectar 
from these glands are of about the same size as the others. 
The stigma “commonly surpasses the anthers, so that it strikes 
the bee in advance of them, but there is a chance of self- pol- 
lination in absence of insects. 

The erect sepals and the claws of the petals measure 
about 8 mm., and with the stamens and style narrow all ways 
of access to the nectar, so that only insects with a tongue 8 
mm., or longer, can reach the nectar with perfect ease. But 
short-tongued bees sometimes manage to force their way in 
so as to reach the sweets. The flowers are white, or some- 
times with a purplish tinge, and grow in rather conspicuous 
umbels. There are more long-tongued bees than in Miiller’s 
list of visitors of C. pratensis. 

Visitors (obse rved on 7 days, between n Apr il 2 and 20): 








8 Bombus american vrum Fabr. is our common ‘bumble bee. Fora long time it has been n 
mixed up with B. pennasylvanicus De Geer, but it is a distinet species, and B. elatus Fabr. 
(Apathus? elatus) is its male. . have taken the sexes of B. pennsylvanicus in copula, I 
have also taken B. elatus in copula with B.americanorum, Three nests of the latter which 
I opened contained no male bees except B. elatus rhe nest mentioned in Proe. Ent. Soe 
Phil., II, 164, said to contain 6 females and 34 workers of B. peunsylvanicus and 21 males 
of Apathus elatus, must have belonged to B. americanorum. 


+ Delpino mentions that insects are so killed in flowers of N. speciosa. 
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Hymenoptera—Aprde: (1) Apis mellifica L., s. and c¢. p.: 
(2) Bombus separatus Cr. 2, 8.: (3) B. virginicus Oliv. 2, 
s : (4) B. americanorum F. 2, 8.3 (5) Synhalonia honesta 
Cr. $Q9,8.; (6) Ceratina dupla Say $ s.: (7) Osmia ligna- 
ria Say $,s.; (8) Nomada sp. 9,8. Andrenitde: (g-11) 
Andrena spp. ¢ 2.8.3; (12) Halictus sp. 9, 8.3; (13) ZZ. cov- 
fusus Sm. 2, 8.3: (14) //. stultus Cr. 2, ¢. p. 

Diptera—Lombyliide: (15) Bombylius fratellus Wied. s. 
Syrphide: (16) Syrphus ribesit F.; (17) Spherophoria cyl- 
éndrica Say, both f. p. 

Lepidoptera—/thopalocera: (18) Lycwna comyntas Godt. : 
(19) Papilio ajax Li. 

At Madison, Wis., in May, Prof. Trelease found it visited 
by Ceratina dupla, Osmia albiventris, ¢,. and Pieris rape. 





Geranium maculatum —The tlower agrees with the 
larger flowered species (G. palustre and pratense) described 
by Miller. The five outer stamens discharge their pollen 
over the center of the flower, and afterwards the five inner 
do the same. The anthers commonly fall off before the stig- 
ma is receptive. and the power of self-fertilization is lost. | 
have observed that the flowers change slowly in bad weather ; 
some of them are in the male stage tov three days and others 
in the female stage for as long. But on warm tair days they 
go through both stag’s on the same day. 

Some small insects light upon the petals and are able to 
reach the nectar, though they are of doubtful value, since 
they are by no means certain to touch the anthers and stig- 
mas. Miiller found species of Halictus especially numerous 
on G. palustre, and I have found several species of Andren- 
id on this plant; but the larger bees seem to be more use- 
ful. 

Visitors (observed on seven days between May 1 and 
21): Hymenoptera—Afpide: (1) Apis melliica L. 33 (2) 
Bombus vagans Sm. 2 : (3) B. americanorum F.2 : (4) Syn- 
halonia spectosa Cr. 2: (5) Ceratina dupla Sav 9; (6) Os- 
mia montana Cr. 8. Andrenide: (7-9) Andrena spp. ¢ @, 
s.andc. p.: (10) Augocholora pura Say 2: (11) Halictus 
cortaceus Sm. 2: (12) //. pilosus Sm. 2: (13) ZZ. confusus 
Sin. 2. 

Diptera—Fimpide: (14) Empis labiata Lw. Syrphid 
(15) “Helophilus latifrons Lw., f. p. 





’See Macloskie: Bor. Gaz., UX, 157. For references to literature of pollination of Ger- 
aniacew see Trelease; North Am. Geraniacee, Mem. Bost. Soc. Nat. Hist., 1V, 101. For il. 
lustration of this species see Goodale: Wild Fls., Pl. IIL, 
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Lepidoptera—/hopalocera: (16) Coltas philodice Godt. 
Sphingide: (17) Hemaris thysbe ¥.—all only sucking except 
7-9 and 15. 

At Madison, Wis., between May 13 and June 1, Prot. 
Trelease found as visitors: Momada bisignata Say, NV. artic- 
ulata Sm., Augochlora pura Say, and Andrena sp., all suck- 
ing. 


Impatiens® fulva Nutt.—The flowers of this species, and 
ot the next, are male in the first stage as is well known. The 
anthers sift out a great quantity of “pollen when struck by a 
bee, and the stigma is receptive after the anthers fall. Com- 
pared with I. pallida this plant shows three peculiarities 
which I think favor humming-birds, viz., the red color, the 
small landing-place, and the longer and narrower posterior 
sepal. The landing is about 6 mm. long and 15 mm. wide, 
while in I. pallida it is 12 mm. long and 2 25 mm. wide and 
forms a more convenient resting place e tor bees. Ifowever, 
the form of I. ftulva so closely resembles that of I. noli-tangere, 
which was developed beyond the range of humming-birds, 
that it can hardly be explained as a result of bird selection. 
It originally musi have had differences which led the birds to 
prefer it to 1. pallida. There is one peculiarity, however, 
which may have been produced through the influence of birds, 
and that is the accumulation of red spots on the original 
ground color. [ have elsewhere expressed the view that ir- 
regular bird-tlowers were originally modified by bees? and 
have been usur ped by birds. From its color, and from the 
fact that humming-birds are the principal visitors, I regard it 
as a bird-flower, although bees and buttertlies also occur as 
guests. 

The posterior sepal is about 22 mm. long, and its spur, 
which is commonly coiled upon itself, is about 10 mm. 

Visitors: Birds—Trochilide: (1) Trochilus colubris V.. 
ab. 

Hymenoptera—.lprd@: (2) Apis mellifica L..3.s.ande. p. 
Snyder's® statement that it can not effect crossing is not true 
in my neighborhood: (3) Bombus virginicus Oliv. %.s. and 
roe p.: (4) B. americanorum F. $$. 8.3: (5) MTeltssodes bi- 
maculata Say 9.8.3: (0) Megachile brevis Say 9, ¢. p., hangs 
under the anthers so as to bring her abdominal scopa in con- 


601 1 the lite terature 2 of the | venus see Trelease: 1. ¢., 102. 


7 Bot. GAZ. XII. 228. 


sAm. Nat. xiv. 126, 
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tact with them and only visits flowers in the male stage. 
slndrenide: (7) Aneochlora pura Say 2, c¢. p.. works out 
the pollen with her jaws and tront feet, not touching sti 
(S) Halictus confusus Sm. 2. ¢. p.. like no. 6. 
Lepidoptera—hopalocera: (9g) Papilio trotlus ls. s. 
Coleoptera—Chrysomelide: (10) Lerabrotica 12-punciata 
I*., gnaws holes in spurred sepal." 


oma 5 


onl 


Nos. 1-5 and 5 are useiul visitors, while the rest are not. 
Ditferences in the pollen-collecting habits of Bombus and 
Megachile are well illustrated in this case. The former re- 
ceives pollen on the dorsal surface of her thorax and wipes it 
off with her front legs to place it in her baskets, the latter 
turns so as to receive it directly in her scopa. Small species 
of Halictus commonly visit flowers adapted to larger insects 
to collect pollen directly from the anthers or to glean stray 
grains which are scattered about the flower. In the latter 
case they do no harm. The Syrphide also often act as glean- 
ers of stray pollen, and only do harm when they eat it di- 
rectly trom the anthers. 

Pollen-gathering is illegitimate behavior in this flower, 
since it leads the bees to pay more attention to the flowers 
which are in the male stage. When 2 and 3 are atter pollen 
they neglect flowers in the second stage, since they instantly 
perceive that the anthers have fallen. The humming-bird 
coming only for nectar, and being the most rapid ther, is by 
far the most useful visitor, and it is but natural that it should 
have most influence in modifying the flower. 


Impatiens pallida Nutt.—The tlower is ** pale-vellow, spar- 
ingly dotted with brownish red.” It is much larger than in 
I. fulva, and has a shorter (13 mm.) and broader posterior se- 
pal and a large horizontal landing—characters which favor 
humble-bees. The incurved spur measures about 6 mm. 
Humble-bees are more abundant and more constant in their 
visits than in I. fulva, while humming-birds were not seen 
visiting the flower. 

Visitors: Hymenoptera—. [pide: (1) Pombus virginicus 
Oliv. 3, s.ande. p.. ab.: (2) B. americanoram F. 3. s.ab.: 
(3) WVegachile brevis Sav 2. ¢. p.. behaves as with I. tuba. 
Andrcenide: (4) Halictus sp., s., not touching anthers and 
sthomas., 

Diptera—Sivrphide: (5) Rhingta nasica Say,s.and f. p., 


Mutilation or perforation of the flowers of this species wis recorded by Bailey:  Tor- 
rey Bull. vi. 173: Trelease: ibid vii. 20: Van Ingen: Bort. Gaz. X11, 220. 
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not touching anthers when sucking. Several species of Syr- 
phide eat pollen which is scattered on landing. Only nos. 
and 2 are usetul visitors. 





Slaphylea trifolia I. » W. J. Beal!® examined the 
flowers of this plant and concluded **that the chances are 
better for cross-fertilization than otherwise.’ But Mr. Mee- 
hant? has interpreted it as adapted to self-fertilization. On 
the other hand, Dr. Gray!? held that the flower is proter- 
ogynous and cross-fertilized by bees, and my observations 
led me to the same conclusion, while still unaware of his view. 
I find from Prot. Trelease’s notes that he too regarded the 


flower as proterogynous. Newly opened flowers show a 
broad, three-lobed stigma nearly closing fe entrance, and 
the still indehiscent anthers crowded under i . The surtace 


of the stigma is always in advance of the po and can 
hardly become thoroughly dusted with their pollen, even if 
it can receive enough tor self-fertilization. The most that 
can be said is that the flower is selt-fertilized in absence of 
insects—a very different thing from saying that it is adapted 
to self-fertilization. But the small number of fruit com- 
pared with the number of flowers leads me to doubt whether 
self-fertilization occurs, even when insects tail. Nectar 
is secreted by the disk surrounding the base of the ovary. 
The pendulous flower is about 6 mm. deep and the sepals 
and petals are erect and closely approximated, so that 
the flower has much the same form as in the gamo- 
petalous genus Gaylussacia and has a like effect in exclud- 
ing insects, although the petals are more vielding. The 
ovary, filaments and petals within are very hairy, and this 
also aids in making the honey less accessible to short tongues 
and in excluding ‘small intruders. The flower thus favors 
long-tongued bees, although shorter-tongued insects some- 
times succeed in forcing their way into the flowers far enough 
to reach the nectar. 


Visitors (observed in tive days, between April 23 and 





May IT): ag Hea naeien Apide: (1) — mellinfca 1. %. 
s.c. p., ab.: (2) Bombus virginicus Oliv. 2: (3) B. vagaus 
Sm. 23; (4) B. americanorum ? —all : s., ab. Andren- 


tdw: (5-8) Andrena spp. $2,s. and c. p., ab.: (g) Halic- 
tus sp. 9, 8.: (10) AZ. cortaceus Sen, 95803 489) Collete Ss Mnie- 
gualis Say $,s. WVespide: (12) Vespa maculata Li. s. 

Am, Naturalist i. 258 


1 Proe. Acad. Nat. Sci. Phila., 1876, 108. 
12 See Just’s Bot. Jahresbericht iy. 959. 
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Diptera—Limpide : (t 3) Empis sp.. s. Svrphide: (14) 
Eristalis flavipes Walk. t. p. 


Lepidopte es iheiate era: (15) Nrsonides juvenalis F. s. 
Coleoptera—Scarabacide: (16) Euphoria sepulchralis ¥ 
f. p. 


Ceanothus Americanus L.—The flowers and their pedicels 
are white. The stems are surmounted by many umbel-like 
clusters of flowers, and many stems are crowded togeth- 
er; so that insects are attracted for a considerable distance 
by what seems one large bunch of white flowers. Each hood 
of a petal encloses an anther, and the petal and stamen rise 
together. The peculiar form of the petals is associated with 
a peculiar disposition of the sepals, which serve to conceal 
the nectar, so as to limit the visitors to a more diligent set 
than would predominate if the nectar were more freely ex- 
posed. The nectar is secreted ona broad disk which is con- 
cealed by the sepals remaining strongly closed over it. A 
petal and an anther have thus to be liberated through the 
narrow slit between two sepals, and the form of the blade of 
the petal is to allow it to escape and to free the anther with 
it. In character of visitors the plant resembles those Umbel- 
liferee in which the disk is covered by the incurved petals. 

Visitors (observed on tive days between June 1g and 29): 
Hy Apide: (1) — separatus Cr. 2, s. and 
Co Bes Aa Ager tea us DeG. 2. c¢. p.: (3) Ceratina du- 
plas i. »8.3 (4) Megachile brevis oy 9,8. and c. p.; ($) 
tee Hy car ee Cr. 9,8. and c. p. 3 (6) Womada incerta 
Cr. 9. s8.: (7) Calliopsis wndrenifor misSm. ¢, s.. Andren- 
ide: (8) Macropis sp. $,s.: (9) Augochlora pura Say 2, s. 
and c. p.; (10) //alictus peclor iF Sm. @.s. and c. p.3 (11) 
/1. similis Sm. 2, s. and c. p.; (12) /1. flavipes F. 2. s. and 
c. p.: (13) H/. confusus Sm. 9, 8s. and c. p.: (14) /Z. stultus 
Cr: ‘i .s.andc p.; (15) Sidecuies confertus Say ? $2 s.: 
(16) Prosopis afinis Sm. $9, 8.: (17) P. pygmaea Cr. 22, 
s. Vespide: (18) Folistes pallipes St. Farg. Eumeniae ; 
(19) Humenes fraternus 7 iv; (20) Odynerus ieris Sauss.: 
(21) O. fulvipes Sauss. : (22) 0. dorsalis F.: (23) O. foram- 
tnatus Sauss.: (24) O. fort mis Sauss.: (25) QO, pedestris 
Sauss.: (26) O. pennsylvanicus Sauss. Crabronide: (27) 
Crabro interruptus St. Farg.: (28) Oxybelus g-notatus Say : 
(29) O. frontalis Rob.; (30) O. emarginatus Say. Philan- 
thide: (31, 32) Cerceris spp.: (33) C. clvpeata Dahlb.: (34) 
C. compacia Cr.: (35) C. compar Cr.: (36) C. rufinoda Cr. 
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Larride: (37) Larra acuta Patton, Sphecide: (38) Ammo- 
phila intercepla St. Farg.: (39) Pelopocus cementarius Dru. : 
(40) fsodontia philadelphica St. Farg. Pompilidw : (41, 42) 
Pompilus spp.: (43) P. tencbrosus Cr.: (44) P. marginatus 
Sav: (45) P?. vmavus Cr. Chrvsidida: (46) [Tedychrum viola- 
ceum Brullé. Chalcidide: (47) Leucospis afinis Say. Ten- 
thredinide: (48) Atomacera sp.—all s. except no. 2. 
Diptera—Chironomide: (49) Ceratopogon sp., ft. p. JIZ- 
Pint gto (50) Sciarasp. Ceulretdw: (51) sp. Stratiomyi- 
d@: (52) Pachygaster sp. sas seg : (53) Empis sp. Syrphi- 
de: e 1) Paragus bicolor F.3(55) Chrysozaster nitida Wied. 
(56) Syrphus americanus Wie ‘d.: (57) Alograpta obligua 
Say: (58) J/esograpta geminata tiny : (59) VW. marginata 
Sav: (60) Spherophoria cylindrica Say; (61) Tropidia “a 
millata ae. : te2) TF. guadrata Say: (63) Svrelta pipiens 1. 
Conopide: (64) Conops brachyrrhyuchus Macq. : (05) Zodion 
Sulvifrons Say; (66) Oncomyia mene Lw. Zuachinide: 
(67, 68) spp.: (69) Hyalomyia sp. 3 (70) Cestogaster divisa 
Lw.s (7, 72) Ocyptera spp.: (73) Furinia smaragdina 
Macq.; (74) ‘F%. apecefera Walk. (75) ¢ vphocera rufic randa 
7. d. Wulp.; (76) Micropalpus sp. 7) Exorista sp.: (78) 
Eggeria? sp.: (79) Acroglossa he apenas um Will? Sarco- 
phagide; (80,81) Sarcophagaspp. Muscidae: (82) sp. ; (83) 
Musca domestica Li. 3 (84) Lucilia, sp.: (85) Z. cesar L.; (86) 
L. cornicina F. Anthomyide: (87) Nathamvhi LSp.3 (88) Lim- 
nophora sp. 7rypetide: (8y) Trypeta humilis Lw? Sep- 
std: (gO) ere sp. Oscinidw: (91, 92) spp.: (93) Osci- 
nis sp.—alls. or f. p. 

Coleoptera tas aie (94) Cryptorhopalum hemorrhoi- 
dale Lec. Flateridw: (95) Limonius griseus Beauv. Lampyri- 
dw: (96) Telephorus scitulus Say. Scarabwide: (97) Trichius 
piger F. Cerambycidu: (98) Typocerus sinuatus Newm. Chry- 
somelide : (99) Pachybrachys atomarius Melsh.: (100) Deza- 
broticau 12-punctata ¥.: (101) DY. atripennis Say. Gedem- 
eride : (102) Oxacis thoracica F. Mordellidw : (103) Mor- 
deHa marginata Melsh.  ¢ gone : (104) Centrinus sp. : 
(105) C. scateHum album Say : (100) C. prceumnus tie 

Hemiptera—Capside: (107) Caloc oris rapidus Say ; (108) 
Lygus pratensis LL. Lygwide: (109) Lygeus turcic us FF. 
Cydnide: (110) Canthophorus cinctus P. B.—all s. 

~ Lepidoptera—Rhopalocera: (111) Thecla acadica Edw. : 
(112) 7. calanus Wiibn. 

Carlinville, [1/. 
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The station botanists at Washington. 


The establishment of the experiment stations under the 
so-called ** Hatch Act” has brought many botanists into lines 
of work that may run parallel in some respects, and therefore 

furnished the occasion for a union among these workers. 

Several of the station botanists were in attendance at the A, 

A. A. S. meeting at Toronto in August last, and one after- 

noon they found time to hold a meeting, with Dr. W. J. Beal 

in the chair, in which several station matters were considered, 

For example, the limitations for the several classes of station 

workers were discussed, and more particularly the topic: 
» ** What is the botanist’s work in the station7’” There are 

lines of work, as for instance the cross-fertilization of plants, 
that come quite naturally to either the skilled agriculturist, 
horticulturist or botanist. and must be decided by the circum- 
stances of each particular case. The character of the station 
bulletin was considered, and the opinion generally prevailed 
that it should be founded upon observations and experiments 
made by the author, but should not exclude valuable matter 
elsewhere to be obtained. It was the sentiment of the meet- 
ing that collections should be made and exchanges encour- 
aged, especially of specimens of plants most frequently re- 
ferred to by station botanists. It was considered important 
that the station workers should meet at least once each year 
for conference, consultation, etc., and a committee was ap- 
pointed to communicate with the director of the oflice of ex- 
periment stations upon this subject. 
The following suggestions were sent by the committee : 
Sir: The undersigned have been appointed, at a meet- 
ing of the botanists of the experiment stations, a «ommittee 
to call your attention to the desirability of urging upon officers 
of the stations that they send to the coming annual meeting 
of the association of colleges and experiment stations repre- 
sentatives of their working corps. We further wish to sug- 
gest that, in our opinion, such a gathering of the station 
workers would result in great good and that the stations 
might well defray all necessary expenses. May we not sug- 
gest that you urge this matter upon station officers ? 
“CHARLES E. BEessey, 
“S. T. MAYNARD, 
“TT. J. Burrinn, 
** Commuttee.”’ 
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The tollowing botanists were present: J.C. Arthur, W. 
Beal, C. E. Bessey, T. J. Burrill, F. V. Coville, B. EF. 
ernow, W. R. Lazenby, S. T. Maynard, Wm. Saunders, 
. L. Scribner, B. M. Waite, C. E. Weed and the secretary, 

1). Halsted. 

The Washington meeting of the Association of A. A.C. 
& ELS. was held on November 12-15, and several botanists 
were in attendance. Nothing of a botanical nature was pro- 
vided for in the printed program of the convention, and there 
were objections raised as to the desirability of the association 
dividing into sections for special work, and it was not until 
near the close of the sessions that any provision was made tor 
the holding of meetings of specialists. It was finally adopted 
that the association shall be divided into at least tive commit- 
tees as follows: Agriculture, Botany, Chemistry, kntomol- 
ogy and Horticulture. Previous to this, however, the botan- 
ists had held two meetings, making three in all. Several o1 
the older botanists of the experiment stations, as, for example, 
the three B’s, were unavoidably absent, the meeting coming 
at an unusually busy time of vear. 

Dr. Geo. Vasey was called to the chair and presided over 
the first two sessions of the botanists. After some routine 
work, the chairman presented a valuable paper upon the 
growth and future hopes of the Division of Botany of the U. 
S. Department of Agriculture. From a very small begin- 
ning. less than a quarter of a century ago, this division of the 
government service has increased in value and efficiency 
until now it is recognized as a great botanical center in our 
country, and especially so by the botanists of the experiment 
stations. Dr. Vasey called attention to the great need ot 
works upon botany suitable to the territories and newer states, 
and stated that a small increase of his force would render it 
possible to supply the demand—a demand that is not likelv 
to be met by private enterprise for a long time to come. A 
generous invitation was extended to the station botanists to 
avail themselves of the large opportunities for study offered 
by the Division of Botany. 

After an interesting discussion upon topics suggested by 
Dr. Vasey’s paper a committee was appointed to consider 
the relationship that exists between the Division of Botany 
and the station botanists, which committee drew up the fol- 
lowing : 

** The station botanists desire to express their hearty ap- 
preciation of the generous support afforded the Botanical 
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Division of the Department of Agriculture as is evidenced 
by the printing of the various bulletins of the division and 
the publication of a journ: il devoted to the spec ial interests ol 
botanists, and in view of the unequalled facilities afforded by 
the large amount of botanical material accumulated in the 
division available for the preparation of much needed mono- 
graphs of important or ditlicult groups of plants, wish to urge 
upon the attention of the Secretary of Agriculture the desira- 
bility of prose cuting this special work and its e ‘arly publica- 
tion, both in the interest of botanical science and tor the di- 
rect assistance of station botanists.”"—F. L. Scribner, S. M. 
Tracy and B. D. ILalsted, committee. Professors Tracy. 
Coulter, Scribner and others urged the importance of both 
making the tullest use of the division and aiding in increas- 
ing its collections and usetulness. 

A paper by Dr. Beal was next read by the secretary upon 

-The Province of the Botanist in the Experiment Station.” 
The stations are new, and widely different views prevail as 
to the work a botanist should do. Some think the botanist, 
for example, should study the life-histories of parasitic fungi. 
but the testing of remedies belongs to the horticulturist. 
Others consider that the study of bacteria is most closely re- 
lated to the work of the veterinarian. If the agriculturist is 
not able to distinguish among grasses in his experimental 
plots he should call in the assistance of the botanist. The 
botanist should cross or hybridize plants, improve grasses 
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and other crops, and test remedies for fungus diseases. But 
above all, the staff of any station should work harmoniously, 
and this requires that plans of experiments should be submit- 
ted in detail to the whole station staff. 

Dr. Coulter thought there was one of two things for the 
station authorities to do in securing a botanist: (1) If they 
know what they want done, then a man should be obtained 
that is a specialist in that work; or (2) if they do not, the 
Wise way is to get a competent botanist and then let him se- 
lect his work. 

The question was raised: Should station botanists teach? 
There was a difference of opinion. Dr. Arthur, of Indiana, 
has a few of the more adv anced botanical students in his lab- 
oratory, but the elementary instruction is done by a univer- 
sity professor who is not on the station staff. A paper from 
Dr. Bessey was closely related to the point under discussion 
and was read at this time. It favored the close connection o1 
the station and the university for various reasons, but chietly 
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because this arrangement was mutually helpful. Students 
when advanced can do some of the station work, under 
guidance, and thus increase the mass of facts desired by the 
station, while at the same time learning how to investigate. 
Dr. Bessey has been able to obtain much good work for bul- 
letins in this way. The opinion prevailed that the station 
worker should not be burdened with large elementary class- 
es, but a few advanced laboratory students are an advan- 
tage. especially if there are no regular assistants. 

A paper was next presented by Prof. McCarthy upon 
seed-testing, giving results of extended experiments in this 
direction, accompanied Dy an explanation of a seed-testing 
pan placed on exhibition. Prof. Chester reported upon tests 
of seeds he had made, and was convinced that this line of 
work had been much neglected. Good-looking sorghum 
seed, for example, proved worthless, and much of the tested 
vrass seed contained only twenty-tive per cent. of good seed. 
Professor Scribner thought that seed-testing in itself was not 
proper work for the station botanist. Dr. Arthur stated that 
in his opinion we do not need seed-control stations in this 
country. Prof. McCarthy offered the following resolution : 
That the chair appoint a committee of three to consider and 
recommend a uniform method of testing seeds and recording 
results.” Professors Arthur, McCarthy and Chester consti- 
tute said committee, to report at the next annual meeting. 

The balance of the time was occupied in individual reports 
of work done during the past vear. Professor Galloway pre- 
sented a report of the advances made in his section of veg- 
etable pathology : 

The work of the section is divided into two branches, 
namely: laboratory investigations and field experiments. 
Atter a subject is investigated in the laboratory, special 
agents in different parts of the country are selected to con- 
duct experiments in treatment, these to be based upon the 
result of the laboratory work. During the present season 
agents have conducted tield work in New Jersey, Virginia, 
Maryland, South Carolina, Georgia, Mississippi, Arkansas. 
Missouri, Wisconsin, Michigan, California: and the princi- 
pal maladies under treatment were black-rot, downy mil- 
dew and anthracnose of the grape: powdery mildew, scab, 
rust and bitter-rot of the apple: potato-blight and rot; pear 
leaf-blight: quince leaf-blight : and strawberry leat-blight, or 
rust, as itis m commonly called. Concerning black-rot, 
the result of the season’s work has shown that the Bordeaux 
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mixture, containing from six to eight pounds of copper sul- 
phate and from four to six pounds ot lime, is the most reliable 
remedy. The ammoniacal carbonate of copper solution, how- 
ever, promises to be fully as valuable as the last. It. more- 
over, is cheaper and can be applied with any ordinary noz- 
zle. Downy mildew can easily be controlled by any of the 
copper remedies, the ammoniacal solution being the best un- 
der all circumstances. The experiments showed that anthrac- 
nose will develop despite the application of copper remedies. 
Powdery mildew of the apple has been treated with excellent 
results, the preparation used for this purpose being the am- 
moniacal carbonate solution. This experiment Was carried 
on under Prof. Galloway's own supervision at nurseries near 
Baltimore, 300,000 apple seedlings being treated. Treatment 
of pear leaf-blight (Entomosporium was made in the same 
nurseries, also in New Jersey, the results being highly satis- 
factory. The experiments in the treatment of apple scab 
were conducted by Professors Goff, of Wisconsin, and Tait, 
of Michigan. Early in the spring a plan of the work was 
drawn up and sent to both these men. Both carried on prac- 
tically the same, but entirely independent, experiments, and 
both arrived at the same results, namely, that the scab could 
be controlled by any of the fungicides used ; but all things 
considered the ammoniacal carbonate of copper solution was 
the cheapest, most practical and etlicacious. 

Other botanists spoke of their work very briefly, but the 
lateness of the hour made it necessary to bring the exercises 
to a summary close. It was voted that during the coming 
year a station botanists’ bulletin be prepared, in which each 
botanist should outline the work already done or in progress, 
and thus facilitate co6peration whenever it is desired. Pro- 
fessors Halsted, Scribner and Galloway were made such a 
committee, after which the Botanical Committee of the Asso- 
ciation of American Agricultural Colleges and Experiment 
Stations (a long name, by the way), with Professor S. M. 
Tracy in the ¢ hair, adjourned. 

Byron D. HALstrep, Secretary. 
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The relation of the flora to the geological form:‘ions in Lincoln 
county, Kentucky. 


HARRY A. EVANS. 


All farmers recognize the relation existing between the 
timber and the soil (which must result in most cases from the 
underlying rock), as is evident trom the expressions which 
they use in speaking of the quality of land, such as ** walnut 
land,” ** white oak land,’ ** beech land” and ** ash land,” as 
Henry Clay called his place from the abundance of ash trees 
Which grew upon it. This relation is constantly forced on 
the collector’s notice, and especially is this the case where the 
territory collected over has a number of formations repre- 
sented. In this (Lincoln) county there are some twenty 
formations, all but two of which are of such surface extent as 
to give rise to characteristic soils. 

Last summer I made as complete a list as was possible of 
the flowering plants occuring on each of these formations, 
taking care to include no plant which seemed to owe its po- 
sition to the elevation or moisture of any formation, rather 
than to the character of the soil. Similar formations in the 
surrounding counties were examined, and the list corrected 
by dropping the names of any plants which were not com- 
mon to each horizon in all of its exposures. (In the case of 
the Chazy, Birdseye and Upper Subcarboniferous this was 
not done.) 

From this list, thus corrected, I have tried to determine 
the species which preter, or are peculiar to, each of the for- 
mations in this county. Whether the results, as given in 
this article, will hold good for other localities I do not know ; 
if they do not it will show that the position of the plants here 
is due to some condition of exposure, elevation or moisture, 
and not to the character of the soil. I hope that collectors 
in states where the formations here given occur will test the 
results. 

Most of the plants which are mentioned on only one tor- 
mation I have never found on any other: with one exception 
no plant is mentioned if only a small number of specimens of 
it have been observed. 

Cuazy.—The Chazy limestones, 225 feet in thickness, 
are seen in this state only on the Kentucky and Dix rivers, 
near the mouth of the latter. They form the base of the high 
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cliffs through which these streams flow at that point, and are 
the oldest rocks brought to view in the state. They give 
rise to no soil: the plants mentioned as occurring on them 
are found growing in crevices in the cliffs. 


Silene rotundifolia Nutt. Nemophila microcalyx Fisch. and 
Polygala Senega L. Meyer. 

Cladrastis tinctoria Raf. Enslenia albida Nutt. 

Ribes Cynosbati L. Ulmus racemosa Thomas. 
Galium tritidum L. Tradescantia pilosa Lehm. 


G. cirerezans Michx. 


Birrpseye.—The Birdseye is tound just above the Chazy. 
and like it is seen only at and near the mouth of Dix river. 
It torms no soil; the plants mentioned are found in fissures 
in the rock. 


Arenaria patula Michx. Juniperus Virginiana L. Covering 
Polygala Senega L. the cliff wherever it can get a 
Galium trifidum L. foothold. 


TRENTON.—There are four phases or divisions of the 
‘Trenton in this section: (1) at the base a siliceous clay; (2) 
beds of gray and dark blue limestones—the Blue Grass Beds : 
(3) a granular limestone, frequently nearly a sandstone ; and 
(4) dove-colored limestones, much like the Birdseye. All of 
the series form excellent soils, the Blue Grass limestones giv- 
ing the best in the state—the famed Blue Grass soils. 


(Siliceous limestone. ) 


Liriodendron Tulipifera L. Prunus serotina Ehrhart. 
Silene noctiflora L. Geum macrophyllum Willd. 
Hydrangea arborescens L. Fraxinus quadrangulata Michx. 
Quercus alba L. Ulmus Americana L, 

Fagus ferruginea Ait. Celtis occidentalis L. 
Stylophorum diphyllum Nutt. Morus rubra L 

Tilia Americana L. Carya suleata Nutt. 

Acer saccharinum Wang. Polygonum biflorum Ell. 
Gymnocladus Canadensis Liam. Quereus Prinus L. 


(Granular Limestone.—Entirely barren at the only place 
I have seen it in this county.) 

(Upper Birdseve.) 
Juniperus Virginiana L, 


Lower Hupson River.—These beds are made up of al- 
ternate layers of limestones and shales: where exposed the 
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latter decompose very rapidly, giving rise to an excellent 
soil. 
Euonymus atropurpureus Jacq. Q. imbricaria Michx. 


Quercus alba L, Trillium grandiflorum Salisb. 
Q. obtusiloba Michx. 


Mrpp_e Hupson River.—Composed of sandy shales and 
sandstones, which give rise to a soil that remains moist in the 
driest weather. 


Liriodendron Tulipifera L. P. dumetorum L. 

Oxalis violacea L. Euphorbia humistrata Engelm. 
Cuphea viscosissima Jacq. E. commutata Engelm. 
Asclepias incarnata L. Fagus ferruginea Ait. 
Polygonum Virginianum L. Trillium grandiflorum Salisb. 


Upper Hupson River.—These beds fall naturally into 
three divisions; at the base (1) a limestone (full of fossils) 
in thin layers, between which are layers of clay shales; this 
division decomposes rapidly, forming an excellent soil: (2) 
sandy limestones, in beds of considerable thickness ; and (3) 
a limestone containing much earthy matter and silica. + 


(1. Lower Division.) 


Anemone Caroliniana Walt. Eupatorium ageratoides L. 
Ranunculus muricatus L. Aster oblongifolius Nutt. 
Aquiiegia Canadensis L. Collinsiaverna Nutt. 

Dicentra cucullaria DC, Fraxinus quadrangulata Michx. 
D. Canadensis DC. Celtis occidentalis L. 

Corydalis flavula Raf. Juglans cinerea L. 

Dentaria multifida Muhl. Quercus alba L. 

Silene Virginica L. Q. Prinus L. var.acuminata Michx. 
Lychnis Githago L. Trillium sessile L. 


Prunus serotina Ehrhart. 


(2. Middle Division.) 


Impatiens pallida Nutt. (Enothera biennis L. 
[. fulva Nutt. Galium Aparine L. 
Trifolium procumbens L, Asclepias Cornuti Decaisne. 


(3. Upper Division.) 


Galium triflorum Michx. Asclepias tuberosa L. 
Eupatorium serotinum Michx. Pilea pumila Gray. 
Serophularia nodosa L. Pardanthus Chinensis Ker. 


MepinA.—Sott, easily pulverized, giving a sandy soil 
which erodes badly, and which once denuded of vegetation 
rarely becomes covered again. 

Sassafras officinale Nees. Q. obtusiloba Michx. 
Quercus alba L. (). faleata Michx. 
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CraAB ORCHARD SHALES.-—Mud shales, containing a few 
thin layers of limestone. 


Acer rubrum L. Carya alba Nutt. 

Negundo aceroides Moench. Quercus alba L. 

Gleditschia triacanthos L. (). obtusiloba Michx. 

Liquidambar Styraciflua L. (). macrocarpa Michx. 

Ulmus Americana L. (). Prinus L. var. acuminata Michx. 
Platanus occidentalis L. Q. rubra L. 


Juglans nigra L. 





CorNIFEROUs.—Layers of limestone, often containing 
masses of silica, forming a red soil. 


Hypericum perforatum L. Vernonia Noveboracensis Willd. 
Acer saccharinum Wang. Lobelia leptostachys A. DC. 
Cassia Marilandica L. L. spicata, Lam. 

C. Chameecrista L, Acalypha Virginica L. 


Potentilla paradoxa Nutt. 


Biack SLATE.—Thin layers of slate which are somewhat 
bituminous. When well-drained this slate decomposes into 
a soil which is fair, especially where there is a leaf-mold. In 
places where the layers of slate are horizontal the drainage 
is poor, giving rise to a very wet soil. 


(Level and badly drained portion.) 


Polygala Curtissii Gray. Q. imbricaria Michx. 
Rhexia Virginica L. Q. rubra L. 
Quercus alba L. Commelyna Cayennensis Richard. 


Q. obtusiloba Michx. 


(Well-drained portion.) 


Liriodendron Tulipifera L. Liquidambar Styraciflua L. 
Rhus glabra L. Vernonia Noveboracensis Willd. 
Desmodium Dillenii Darlingt. Gerardia integrifolia Gray. 


Lespedeza repens Torr. «& Gray. 


Lower SuBCARBONIFEROUS.—This formation has at its 
base (1) a considerable thickness of ash colored shales ; (2) 
above these harder shales with some limestones; (3) just 
above the upper subcarboniferous, hard shales and sand- 
stones. 


(Lower Division. ) 


Ascyrum Crux-Andree L. Aster longifolius Lam. 
Stylosanthes elatior Swartz. Polymnia Uvedalia IL. 
Eupatorium purpureum L. 
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(Middle and Upper Divisions.) 


Eupatorium sessilifolium L. Euphorbia corollata L. 
E. perfoliatum L. Castanea vesca L. 
Oxydendrum arboreum DC, Pinus mitis Michx. 


Kalmia latifolia L. 


UpreER SUBCARBONIFEROUS.—Heavy beds of limestones, 
found only on the highest knobs. 
Hypericum nudicaule Walt. Q. coccinea Wang. 
Qnereus nigra L. Juniperus Virginiana L. 


The Birdseye and Upper Birdseye, both pure limestones, 
are covered by cedars, to the exclusion of nearly everything 
else. On the Upper Subcarboniferous limestones cedar is 
present in large numbers, but does not attain such size as on 
the other formations ; at every point at which I examined the 
Upper Subcarboniferous, if not covered with cedar, /ypere- 
cum nudicaule Walter is found in the greatest abundance. 

The Oaks are represented by some species on most of the 
formations. Quercus alba L. is found in numbers on the 
Lower and Upper Hudson River Beds, and on the Medina 
sandstone, but seems to preter the siliceous limestones at the 
base of the Trenton. 2. obtuscloba Michx. is tound on all 
formations which give rise to a light or sandy soil. Except- 
ing a few small trees on the Black Slate, 2. embricarva Michx. 
is found only on the Lower Hudson River. So far as can be 
determined from observations in this county, 2. nzgva L. and 
2. coccinea Wang. are characteristic of the Upper Subcar- 
boniferous. 

Fagus ferruginea Ait. preters a siliceous soil; and in Lin- 
coln is most abundant on the siliceous limestones of the Tren- 
ton, but in the surrounding counties the beech forests are on 
the Middle Hudson River Beds—the ** siliceous mudstones ”’ 
of the old Kentucky reports. 

Stanford, Ky. 


EDITORIAL. 


THE GAZETTE is naturally deeply interested in the success of the Ag- 
ricultural Experiment Stations, because the establishing act makes such 
extensive provision for botanical investigation. It is because of our great 
interest in their work that we have ventured to express our opinion as 
to its direction and scope, and particularly as to the mode of presenta- 
tion. It seems that some of the experiment stations think our advice 
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unwise—which is not surprising. It will consequently not be amiss to 
make our position clear. 

It is certainly true that two main lines of botanical work were con- 
templated for the stations. One important feature is to be original re- 
search ; the other, of equal importance, is the diffusion of knowledge 
among the practical gardeners, florists, nurserymen and farmers. The 
latter end may be accomplished by the publication of résumés of knowl- 
edge in particular lines. In the selection of the topics, good judgment is 
essential, if the publications are to meet with the favor of those who are 
to be benefited. Undoubtedly there are thousands of facts already known 
to physiologists which would be of interest and advantage to agricultur- 
ists to know. Once this is adequately done for any one subject the field 
will open for the carrying out of the original research which is contem- 
plated. For no one can make a thorough study of a subject without find- 
ing out directions in which knowledge can be advanced. How many 
suggestions will be received and how fruitful in original work these will 
be will depend altogether upon the acuteness and skill of the individual. 
If our position so far is correct, it will be seen to necessitate the study of 
botanical literature, a point which we have insisted upon so often that it 
would be tiresome to say more. 

But we must strongly insist that common honesty demands the sep- 
aration of bulletins of information from bulletins of research. The lat- 
ter, however, to be complete, must contain a statement of the previous 
knowledge, and these parts must be distinctly eredited to their sources. It 
is hardly fair to conduct a series of experiments on ground that has al- 
ready been covered by some foreign investigation and then to publish 
these as though the matter was new and the ideas originated with the 
last experimenter. But, it is urged, though the experin:ents have been 
conducted in another country, they are of little value because the plants 
and conditions are not identical with those of this country. Granted, for 
the sake of the argument; does it follow that when the experimenter pub- 
lishes his results he should omit tostate that the ground has already been 
traversed under such and such conditions, and to point out wherein the 
later experiments differ from the earlier ones? And if the experiments 
give the same results and point to the same conclusions, of what possible use 
is it to waste space and time in pr!" shing the details ? 

If this publication of unimportant details continues with no refer- 
ence to earlier literature, it will deepen the reproach of American botan- 
ical work, and will confirm the neglect with which it has to contend. 
Further, such work is open to the suspicion, whether true or not, that 
the failure to give due credit to other observers is prompted by a desire 
for the glory which of right belongs to others. 
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CURRENT LITERATURE. 


Minor Notices. 

Mr. H. L. RusseE.i conducted a series of experiments in the winter of 
1888-’89 to determine the character of bacteria in the ice of Lake Mendo- 
ta, at Madison, Wis. From his paper' we learn that no pathological germs 
were present; that the freezing destroys about sixty per cent. as com- 
pared with the number found in the water; and that no relation exists 
between the number of germs in clear ice and snow-ice, in some cases a 
larger number being found in clear transparent ice than was found in 
any sample of snow-ice. The experiments are to be continued this win- 
ter. 





Mr. Tu. Hou describes? the mode of propagation of Hydrocotyle 
Americana by tuberiferous stolons, and gives an account of their struc- 
ture, with references to the descriptive works where this mode of propa- 
gation is either not noticed or barely hinted at. Curiously, however, he 
fails to notice that in Covlter and Rose’s Revision of the Umbellifere the 
occurrence of these tubers is made a specitic character. The plates which 
accompany his paper are excellent. We hope he will carry out his inten- 
tion of recording more such “ notes.” 


In THE Proc. Boston Soc, Nat. Hist. for 1889, Mr. A. B. Seymour prints 
a list of the fungi which he collected along the line of the N. P. R. R. at 
various points in 1834. One new species is described, Uromyces Alopec- 
uri, on Alopecurus geniculatus, var. aristatus at Brainerd, Minn., and one 
new variety, Sorosporium Ellisii, var. occidentalis, on Andropogon fur- 
catus at Bismarck, Dak. 


NOTES AND NEWS. 


Dr. J. H. Wakker, of Utrecht, has been appointed professor of botany 
at the dairy school at Oudshoorn, Holland. 


Dr. F. Nout, assistant at Wiirzburg under Prof. Sachs, has been 
called to a professorship of botany at the University of Bonn. 


Dr. G. voN LAGERHEIM, attaché of the botanical laboratory of the 
University of Lisbon, has been called to the professorship of botany in 
the University of Quito. 


THE GREAT book establishment of F. A. Brockhaus, in Leipzig, has 
issued its 1889 catalogue of second-hand botanical works. It is a classi- 
tied list of over 5400 titles, issued in four parts, which will be sent free 
upon request. 


1Preliminary observations on the bacteria of ice from Lake Mendota, Madison, Wis. 
Reprinted from Medical News, August 17, 1889. Repaged. pp. 15 

“Notes on Hydrocotyle Americana,—Extracted from Proc. Nat. Museum, xi. pp. 455 
162, pl. xvi and xvii. 
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A. MunvTz states (Comptes Rendus, cix. 646), as the result of a series of 
experiments, that the higher plants can absorb ammoniacal nitrogen di- 
rectly by their roots, and that the nitrification of ammoniacal manures is 
not an indispensable condition to their utilization. 


WHEREAS THE seedlings of most Conifers produce chlorophyll, even 
when grown in the dark, Molisch has recently shown that those of Gingko 
biloba show only traces of it under such conditions. Thus the etiolation 
which is exceptional among the larches, firs and pines becomes normal 
in the Gingko. 

A GIGANTIC fig tree is described and figured in Gardeners’ Chronicle 
(Oct. 26). It grows in the garden of the old Capuchin Convent at Ros- 
cotl, N. W. France. It is 25 feet in diameter, 3! feet from the ground, 
and the spread of branches is 80 feet. The limbs are supported on stone 
and wooden pillars. 

IN A RECENT NUMBER Of Science Dr. Goodale’s Toronto address upon 
“ Protoplasm ” was printed in full. As it was evidently set up from the 
pages of the GAZETTE a reference to that fact was looked for, but in vain. 
The occasional abstraction of a short note without credit is not seriously 
objected to, but the wholesale appropriation of a leading article is some- 
what bewildering. Legal rights are not referred to, but common cour- 
tesy. 

DzIEWULSKI has redetermined the specific gravity of wood fibers. 
Those of deciduous trees vary between 1.540 and 1.560; of coniferous trees, 
between 1.535 and 1.555. After complete removal of the resin, however, 
the latter become 1.560. Curiously enough, with few exceptions, the spe- 
cific gravity of the fibers from the softer deciduous trees is higher than 
that of the hard woods. In general the results contirm those of Sachs and 
Hartig. 

Dr. HERMANN DINGLER has lately published an elaborate monograph 
on the movements of the winged organs of plants. He treats the me- 
chanics of the free fall of such winged structures, determining the rate of 
fallin still air. In the more perfectly developed wings the rate is from 
2 to 6.5 times slower than when the organ is deprived of its wings. He 
distinguishes twelve types of wings, using the word in such a broad way 
as to include the adhering layer of air, which by reason of their small 
size retards the fall of spores and small seeds. Of course these types have 
numerous intergradations. 


AERENCHYMA is the name of a tissue homologous with cork, which 
Dr. H. Schenck describes in Pringsheim’s Jahrbiicher, xx. 526. It oceurs 
in marsh plants on submerged parts of the stems, arising from the phel- 
logen usually. The cells have thin walls (not suberized) and contain pro- 
toplasm, nucleus, a large vacuole with clear ceil-sap, minute leucoplasts, 
in some cases starch grains, but never air. They are in contact with 
each other only in small areas, and therefore have very large intercellu- 
lar spaces which are filled with air. As the tissue develops it ruptures 
the epidermis and primary contex,so that the intercellular system comes 
into communication with the exterior by numerous pores and rifts, into 
which, however, the water never penetrates. The air in these spaces con- 
tains a large percentage of oxygen (30 p.c.in Lythrum salicaria) and it 
is safe to conclude that this tissue aids in supplying oxygen for the re- 
spiratory needs of the submerged parts of plants. In some other plants 
the abundant development of lenticels on the submerged parts or the 
formation of aérotropic roots or of pneumatodes seems to subserve the 
same tunction. 
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SHorTiA has long been regarded as one of the rarest plants in the 
North American flora. Now, however, it is known to be so common, in 
at least one region, that a long established vernacular name for it is in 
common use among the few families of mountaineers who inhabit 
the valleys at the headwaters of the Savannah river, where Shortia is 
found. Galax, the near relative of Shortia, is known almost universally 
to the people of the southern Alleghany Mountains as Coltsfoot, from a 
fancied resemblance of the leaf to that of a colt’s foot The sialler leaf of 
Shortia, which resembles somewhat the leaf of Galax, is called “ Little 
Coltsfoot.”—Garden and Forest. 

NorTH AMERICAN ROSES furnish a subject for Dr.G. N. Best in the 
Journal of the Trenton (N. J.) Natural Hist. Soc. (Jan., 1889). He con- 
siders their classification, and well expresses its difficulty by his opening 
sentence: “To the botanist who yearns to enrich synonymy, the roses 
ofler at once an inviting and productive field.” He recounts the sending 
to Sir Joseph Smith by Amos Eaton of three specimens from the same 
bush, two of which were referred by that distinguished botanist to two 
described species, and the third described as a new species. With such 
facts can it be wondered at that “the study of roses is in its infancy”? 
It may be a serions question whether there are species among roses. Dr. 

Jest appends a Classification, which is a modification of M. Crépin’s. 

Bokorny finds (Prings. Juhrbiicher, xx. 427) that the phenomenon of 
“aggregation,” first described by Darwin as taking place in the cells of 
the tentacles of Drosera when treated with a very weak solution of am- 
monium carbonate, is quite widespread, occurring in phanerogams and 
algie of the most diverse families. It can be produced by almost any sub- 
stance of a basic nature. He distinguishes four modes of aggregation, 
(a) contraction of the entire plasma, (b) contraction and division of the 
vacuole wall or tonoplast, (c) the extrusion of minute droplets of proteids 
from the cell-sap and their fusion into larger masses, and (d) similar sep- 
aration of the proteids of the plasma. These forms of aggregation do not 
usually occur singly in any cell, and probably depend on the transition of 
the proteids from a swollen condition to a denser, on account of a loss of 
water induced by the basic substance. As to the biological significance 
of the phenomenon, he ventures no opinion. 

THE DEATH is announced of Mr. John Ball, the distinguished English 
botanist. His studies were devoted largely to botanical geography and to 
philosophical questions relating to the origin and descent of existing 
floras. Mr. Ball’s best known works are “The origin of the Flora of the 
European Alps,” published in 1878, and his “Contributions to the Flora 
of the Peruvian Andes, with remarks on the history and origin of the 
Andean Flora,” published in 1885, in the journal of the Linnzan Society. 
He accompanied Sir Joseph Hooker, in 1871, in his scientific mission to 
Morocco, publishing on his return a catalogue of the plants discovered, 
with critical introductory observations (his first attempt to explore the 
chain of the Greater Atlas was made as early as 1851). Mr. Ball traveled 
extensively and was a practiced and accurate observer, and one of the 
very best books of recent travels is the one in which he described his 
South American journey, which carried him around that continent. Mr. 
Ball was in North America in 1884 at the meeting of the British Associa- 
tion at Montreal, and of the American Association at Philadelphia, later, 
accompanying his old friend and correspondent, Dr, Asa Gray, on the last 
journey the Cambridge professor made to Roan Mountain and other 
points of botanical interest in North Carolina. Mr. Ball belonged to a 
school of botanists of which only a few members remain; and he was al- 
most the last of his associates and contemporaries.—Garden and Forest. 
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IN AN EXTENSIVE paper on the chlorophyll-free humus plants and their 
biological and anatomical relations (Prings. Jahrbiicher, xx.475) Dr. Fried- 
rich Johow gives first an account of the geographical distribution of the 
43 phanerogamic genera and 162 species. They are essentially plants of 
the tropics, 121 species belonging to these regions, about 55 of these oc- 
curring in tropical America. One is found in antarctic America; about 
25 in North America. After giving an account of the habitat, habit and 
gross anatomy, the anatomical peculiarities are discussed. Naturally the 
most aberrant organ is the root. On the roots of all holosaprophytes, 
with one exception, root-hairs arg wanting. The cortex is strongly devel- 
oped. The central cylinder differs from most roots in the altered group- 
ing of the xylem and phloém regions, the reduction of the vascular por- 
tion, or the incomplete differentiation of the procambium elements. The 
roots almost without exception are associated with a fungus, producing 
the mycorhiza of Frank. The epidermis of the shoot of all holosapro- 
phytes, with the exception of Epipogum aphyllum, shows no stomata, and 
the cortical parenchyma has small intercellular spaces or none. The 
mechanical system of the stem is represented only by « simple sclerotic 
ring outside the vascular bundle. The paper closes with an account of 
the embryology of the various orders. In all the embryo of the very 
small seeds is extremely rudimentary. In one case the endosperm con- 
sists of three cells and the embryo of three! 


THE WESTERN Society of Naturalists held its second annual meeting 
at Madison, Wisconsin, October 23 and 24. There were ‘ewer in attend- 
ance than at the first meeting, but the sessions were - marked interest. 
The botanical papers presented were as follows: J Arthur, Labora- 
tory facilities for the study of physiology; C. E. ihceae. What to do with 
a beginner in botany; E. A. Birge, Elementary bacteriology in general 
college courses; C. R. Barnes, Recent methods in embryology and his- 
tology. The President’s address was delivered on Wednesday evening 
on the topic, The method of multiple working hypotheses in investiga- 
tion, instruction and citizenship. After the address an exhibition of the 
powers and adaptability of the Wright & Newton electric microscope for 
the projection of microscopic sections of rocks, minerals, plants and ani- 
mals was given in the geological lecture room. A section of the fibro- 

vascular bundle of the pumpkin was shown under a magnification of 
about 10,000 diameters, the large pitted vessels appearing about three 
feet in diameter. Nuclei of the root tip of the bean were shown three 
inches in diameter. The constitution was amended so as to bring 
the annual meeting hereafter in November, instead of October. Purdue 
University, La Fayette, Indiana, was selected as the next place of meet- 
ing, with Dr. C. E. Bessey as president, and Dr. J. S. Kingsley as secre- 
tary. The afternoon of Thursday was devoted by members to the inspec- 
tion of the laboratories and museums of the University. 


Dr. ADAM PRAzMOWSKI summarizes in the Biologisches Centralblutt 
(ix, 417) his recent results in the study of the root tubercles of the Le- 
guminose. The chief points may be stated thus: The tubercles are not 
normal structures but are due to the infection of the very young root- 
lets with bacteria. These bacteria may be obtained in pure cultures 
from the young roots and may be cultivated in nutritive solutions to 
thousands of generations. They show no diminution of their power un 
der such cultivation. If the root is not infected when very young it re 
mains to the end of its life free from the tubercles. The bacteria pene- 
trate the cell wall of the root hairs and epidermis, and multiply therein 
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at the cost of their contents. When they have multiplied to large num- 
bers in the root hair they accumulate near the apex of the hair as a tu- 
bular conglomerate of colonies which surround themselves with a thick 
membrane. After a time of development this structure grows toward 
the base of the root bair like a hypha-tube, and from this time on be- 
haves like a true hyphal fungus. The tube has the thick, refractive mem- 
brane on the outside, and is densely filled with bacteria inside. It pene- 
trates to the interior of the rootlet and induces the abnormal develop- 
ment of certain tissues, resulting in the formation of a tubercle. After 
the tissues of the tubercle have diflerentiated part of the tubes are dissolved 
and the bacteria set free, while part remain. The free bacteria multiply 
freely and take on a somewhat different form (forked) when they con- 
stitute the well-known “bacteroids.” As to the role of the bacteria in the 
life of the plant, the author agrees with Hellriegel, that they enable the 
plant to obtain nitrogen, but whether this is taken in the form of com- 
pounds or from the free nitrogen of the air, he is not prepared to say. 
The remaining life history of the bacteria has also been worked out by 
the author, but we can not go further into details. The summary is a 
most interesting contribution to this important controversy. 


Ir IS STARTLING to compare a past in which botany was regarded as 
a subject which might be tacked on anywhere, with its present condition, 
in which there is scarcely a seat of learning in the three kingdoms which 
not turning out serious work. But it would be a mistake to 
Suppose that English modern botany has developed a character of its 
own in which the indirect influence of Darwin’s later work can be not 
indistinctly traced. Darwin by his researches on insectivorous plants and 
plant movements from a purely biological point of view, prepared the 
way for this. Gardiner followed with a masterly demonstration of the 
physical continuity of protoplasm in plant tissues. Mr. F. Darwin has 
started what is virtually a new conception of the process of growth. On 
the whole, English botanists have shown a marked disposition to see in 
the study of protoplasm the real key to the interpretation of the phe- 
nomena of plant life. The complete analogy between the processes of se- 
cretion in animals and vegetables, established by Gardiner, and the essen- 
tial part played by ferments in vegetable nutrition, illustrated by Green, 
are examples of the results of this line of inquiry — Nature. 
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Muskoka lakes, flora, 266 

Mycorhiza, 25, 319 

Mylia, 196 

Myristicace:e, 


Hyde 


policy of 


295 


150 
decorated, 87 


280; tenuifolium, 


Voigt on seeds, 24 
N 


Nardia, changes in nomenclature, 197 

Naturalists, Western Society, botanical pa- 
pers, 319 

Nebraska, grasses, 231, 270 

Nectar, 269 

Negundo aceroides, pollen, 109 


Nelumbo lutea, 297; speciosa, 160 
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Neurolena lobata, var. indivisa, 

Newell's ** Outline lessons in botany, 

New Jersey, flora, 259 

Nitrogen assimilation, 234, 317 

Noll, Dr. F., appointment, 316 

Nomenclature of trees, sargeut on, 

Nonnea rosea, 129 

Nostoc, deep water, 291 

Nucleus division, 19; numerous, 270 

Nupharadvena and insects, 122 

Nymphiea odorata and insects, 125; 
osa and insects, 123 


O 


(Enanthe sarmentosa, 
Olive disease, 208 
Osmorhiza brachypoda, 22 

Oxalic acid produced by ee. 166 
Oxygen pressure, Clark on, 
Oxytropus lagopus, 20; Sanaa, 


P 


YOS, 22 


tuber 


279 


1s8v 


Pallavicinia, 197 

Palms, Voigt on seeds, 24 

Pammel’s ** Root rot of cotton, 

Pangenesis, intracellular, 54 

Paraguay flora, 207, 246, 222 

Parry’s * Ceanothus,” 86, 295 

Peach stones as fuel, 160 

Peck’s *‘ Report of the botanist,” 

Pellia endiviwfolia, 197 

Penhallow’s ‘* Nematophyton,’’ 183,“ Re 
view of ‘anadian botany,’’ 157 

Pennsylvania, laboratory at University, | 

Periderm, formation in tubers, 209 

Peronospora, australis 153, 189; Cubensis, 
90, 152; sicyicola, 189 

Peucedanum, Austine, 
evittatum, 277; graveolens, 
Hassei, 276; Lemmoni, 277; 
Martindalei, var. 276; Plummerz, 
278; Torreyi, 276; villosum, 275 

Pfeffer. Dr. W., election to Linn. Soe., 87 

Phaseolus, — 48 

Phenology, 137 

P hosphoric acid, reagent for cellulose, 

Photolysis, 25 

Phragmic oma celypeata, 195 

Phragmidium ro-e-alpinie, P 

Phyllactinia suffulta, 288 

Poyscomitrium pyriforme, 
loisii, 94 

Phytophthora Phaseoki, 274 

Pierce, Newton b., appoiutment, 233 

Pilularia, Campbell on development, 

Pine, Aleppo, disease, 208 

Pinus sylvestris, temperature, 218 

Plagiothecium denticulatum,var. micro- 

arpuin, 9S 

Platanus, Ward on, 135 

Pieuranthe olivacea, 196 

Plowright'’s ““U redinee and Ustilaginew 
138, 155 

Podophyllum peltatum, 199; abnormal, 159: 
pollen mother cells, 264 

Podosphiwra oxyeanthie, 2: 

Poisonous plants, 17, 180, 

Pollen, of Dionzea, 201: Lithospermum, 202; 
Pontederia, 255; mother cells 109, 264: 

Pollination, 262: violets, 200; barberry. 201 

Polytrichum sexangulare, 99 

Pontederia cordata, pollen, 255 

Vopulus grandidentata, temperature, 221 


"113 


264 


1s 
; epiphylla, 19s 


275; Canbyi, 276; 
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var. Lang- 
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Porella, 195 

Portulaca grandiflora double, 18 

Potamogeton gramineus, var. spathulzfor- 
mis, 87; Varians, 87 


Potato seab, 159 

Prantl, K., appointment, 209 

Preserving fluid, 296 

Press, plant, 265 

Promycelia of Gymnosporangium, 211 

Protandry of Dionza, 200 

Protoplasm, continuity of, 82; history, 235 
217 


Prunus Virginiana, var. leucocaerpa, 265 

Ptilidium, 195 

Puccinia, Anemones-Virginianw Pl. XV; 
coronata, 139; graminis Pl. XV; Ipo- 
meer, 189; rubigo-vera, 139, Pl. XV 

Pyenanthemum, dicecism, 250 

Pyrus Malus, temperature, 218 


Q 


(Qluebracho, wood, 226 

Quercus, alba, temperature, 218; cork cells, 
va distribution as to soil, 314 ; hetero- 
phylla, 22; Rudkini, 22; suber, peri- 

derm of, 9 


R 


Raphides of Monstera, 67 

Reichenbach, biographical 
herbarium 209, 210 

Respiration, aé ‘renchy ma for, 317 

Ribes aureum fruit, 289 

Riecia bifurea, 197 

Ricinus communis, 224 

Roane Mt., gras es, 253 

Reestelia, aurantiaca, 165; botryapites, 
165; cornuta, 165; lacerata, 164; penicil- 
lata, 163; pyrata, 164 

Roots of ane gg 319 ; 
uminosie, 234, + 

Rosa humilis, 88; ‘Tuetda, 88 

Roses, abnormal, 2 227, 294 ; 
318 


sketch, 


tubercles of Leg- 


N. Am., Best on, 
Rudbeckia hirta, 152; abnormal, 22 
Rusby, H. H , appointment, 207 

Lussell’s ‘*Bacteria in ice,’’ 316 

Rusts, 155; subepidermal, 139 


~~ 


s 


saccardo’s ‘‘Sylloge Fungorum, 20, 85 

Saccharomyces Hansenii, 160 

Sachs, Julius von, declines eall, 22 

sadebeck, Prof, Dr, appointment, 269 

Salix, arctica, 115; balsamiferain Michigan, 
114; Barrattiana 49, 51; Brownii 
115; chlorophylla, 88; crassijulis, 115; 
diplodictya, 115; Hookeriana, 49, 52; 
lanata, 49: Pallasii, 115; pentandra, 
232; purpurea, 232; phylicifolia, 88: 
Richardsonii, 4), 50; Richardsonii, var. 
Macouniana, 50, P!. IX 

Sanicula bipinnata, 280; bipinnatifida, 
280; laciniata, 280; Menziesii, 280; 
Nevadensis, 280 

Saprolegnie, DeBary on, 87 

Saprophytes, Johow on, 319 

sargent’s ‘‘Journalof Michaux,’ 156; ‘‘Sci- 
entific papers of Asa Gray,’’ 294 

Sarracenia Drummondii, morphology of 
eaves, 235 

Scandix Peeten, 281 








Scapania, changes in nomenclature, 196 
Schenk’s ‘‘Die fossilen Pflanzeureste,’’ 154 
Schonland, S., called, 137 
Sclerotinia Vaceinii, 138 
Seribner, F, L. 
Seutellaria orichalcea, 29 
Seeds, chlorophyll in, 264, 317; poisonous, 
projec tion of, 2 ruminated en- 
pee nye 24; winged, 
Selinum Hookeri, 
Sendtnera, 195 
Seymour's ‘ ‘Fungi collected along the N 
P. R. R.,”’ 316 
Shattuck, Lydia W.,* 296 
Shortia, common name, 318 
Sium cicutiefolium, 282 
Smith’s (E. F.) Peach yellows, ? 181, 282 
Smith’s (John Donnell) ‘ * Enumeration of 
Guatemala plants, 114 
Smuts, 155 
Snuff, Indian, 228 
Soils, relation of tlora to, 310 
Solanacece, stamens, 260 
Solanum Olivzeforme, 28; sideroxy 
loides, var., oceHatum, 25 
Sph:eralcea rivularis, 154 
Sphierocarpus Micheli, 197; terrestris, 197 
Sphierotheca Mors-uvae, 288 
Sphagna, tannin in, 268 
Sphagnologia Universa proposed, 2 
Spirvea millefolium figured, 296 
Spirogyra, abnormal conjugation, 154 
Staining in turpentine, 271 
Stamens, sensitive, 152; of Solanace:, 260 
Staphylea trifolia , 302 
Starch, formation from sugar, 271 
Steetzia, 197 ; 
Stomata of saprophytes, 319; of Taxodium 
80 
Stone’s ‘‘Arabinose,”’ 133 
Stroma of Puccinia, 141 
Sugar, transformation into starch, 2 
Synphytrium Taraxici, nuclei of, oy “0 
racuse University, serials, 186 
Systematic botany, 47 


T 


Teeniopieurums, 283: Howellii, 

Pia Krause on, 205; in Sphagna, 208 

Taxodium, histology of leaf, 76, 101, Pl ~ x 

Teleutospores of Gymnosporangium, 1! 
Pl. XVIL: of Pueeinia, 139 

Teratology, 18, 22, 154, 159, 179, 227, 270, 294 

Tetranema evoluta, oy 

Thallin sulphate reagent for lignin, 161 

Tiedemannia Fendleri, 275 

Tissa, Britton on, 100 

Tissue, new, 317 

Torreya Californica, 297 

Tournefortia bicolor, var. Calycosa, 27 

Transpiration, effect on development, 90; 
plac e of stream, 272 

Trautvetter, E. R.,“114; biographical sketch, 
sketch, 159; herbarium, 209 

Trees, cambium activity, 161; large fig 
Paraguayan, 226 246 t reserve food, 2 
Sargent on N. Am., 208; temperature 
216, Pl, XVIII 

Trelease’s “‘Tlicinese and ¢ ‘elastrac ‘“ 
157; ‘*‘ Myrmeeophilism,’’ 157; ‘* Rh: mn 3 
nacewe,’’ 206; Species in bacteriology,’ 


oa 
Trichodon flexifolius, ‘1, P]. XIII 
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Trichostomum nitidum, 
Trimorphism, 255 

Tubereles, root of Leguminosie, 
Tubers, formation of periderm, 2 
Tulip, anther, 108; branehed sc: 
Tuomeya grande, 292 


Uhlworm, Dr. 

Umbelliferve, ¢ volte re& 
110; notes on, 74 

Uneinula Salicis 

Underwood & ( “00k” s “Generic 
oy Be y—and My xe mnyce ptes,”” 

Urban, appointment, 23 

Urec sree , Subepidermal, 139 

U redo-stage of Gymnosporangium, 


Vv 


, retires, 157 


Rose's revision of 


synopses of 


oon 


211 


Vaccinium Vitis-Idiwa, 
Vacuoles, 
137 


Macoun on, 296 

Wakker on, 24; Went on origin, 

37 

Vaizey, J. Reynolds 

Vaneouyer forests, 296 

Vanillin, reactions, 209 

Vasey, G , investigating grass stations, 23 
and Rose’s ‘List of Palmer's Colle 
tion,’ 295 

Velwa arguta, var. termnata, 2s2 

Vernonia, James on, 87 

Victoria regia, 224 

Viola lanceolata, 175; palmata, var, cucul- 
lata, 173; pedata, var. bicolor, 174; 
pubescens, 172; sterility, 200; striata, 
174 


159 


ds 
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Waghorne 
87 

Waite, } 

Wak} ker, 


‘Berries of Newfoundland, 
investigating pear blight, 
H., ap pointme nt, 316 
itanus,’? 13 
in plants 
ement in stems, 
Watson, no, eleetion, 
ion to Am. botany, xvi,”’ 
ra Cardoti, 95, P! XI! 
\ worst { 69: Nebraska, 22 
n lilae on, 136 
i var nitida, 91 
Wheeler, C.F, ay spointment, 296 
Willows, N. Am., 49, 115: short lived seeds 


dese ending stream, 
mo : 
Contribu 


sere 


Wilson’s Aerating of swamp 
plants,’’ 158 

Wings, funetion of, 317 

Wood, Dudley on fungi destroying, 160; 
gr. of fibers, 317; lignin reactions of 
200 ; cy species fossil, 88 
ht’s ** Catalogue of Lorain county, 


organs 


sp 


Y 


Yellowstone, diatom beds, 11 
Yueca, Paraguayan, 225 


Z 


a Mays, sugarin, 259 
Zygadenus elegans, 180 
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